The district of southern California is divided into small cubic cells. Each cell is regarded as a vertex of a random graph, when earthquakes with any values of magnitude occur therein. Successive earthquakes define an edge and a loop. Then, the seismic data are analyzed from the viewpoint of an evolving random network. It is found that the distribution of connectivities in the earthquake network thus constructed exhibits scale invariance of the Barabási-Albert type.
There is growing interest in earthquake phenomenon from the viewpoint of science of complex systems [1] [2] [3] [4] . Though seismicity is characterized by remarkably rich phenomenology, some of the known empirical laws are rather simple. The Omori law [5] for temporal distribution of aftershocks and the Gutenberg-Richter law [6] for the relationship between frequency and magnitude are classical examples and manifest the scale-free nature of earthquake phenomenon.
Recently, we have studied spatio-temporal complexity of earthquake phenomenon [7, 8] . We have analyzed the waiting time distribution and the distance distribution between successive earthquakes. For the temporal structure, we have found that the seismic time series undergoes over a series of transitions between quasi-equilibrium states, each of which obeys the distribution termed the "q-exponential distribution" [9] [10] [11] with q larger than unity, which is equivalent to the Zipf-Mandelbrot distribution [12] . For the spatial structure, we have discovered that the distance distribution also obeys the q-exponential distribution with q less than unity, which can be though of as a generalization of the Zipf-Mandelbrot distribution. These results exhibit the scale-free nature of complex earthquake phenomenon, which is independent of the values of magnitude. It is worth pointing out that the q-exponential distribution is the distribution, which optimizes Tsallis's generalized entropy [13] under appropriate constraints on the physical quantities (e.g., the time interval or the distance between successive earthquakes). Statistical mechanical theory based on the Tsallis entropy is termed 3 nonextensive statistical mechanics is currently under active investigation. It is expected to offer a theoretical framework for understanding the properties of complex systems at their quasi-equilibrium states [10, 14, 15] .
To further elucidate the physical origin of this scale-free nature, we here study the statistical property of the random-graph-theoretical structure of the network defined by the earthquakes.
A graph associated with earthquakes, referred to here as the earthquake network, is constructed as follows. The geographical region under consideration is divided into a lot of small cells. Each cell, in which events with any magnitudes occurred, is identified with a vertex. Two successive events define an edge between two vertices. Two vertices may sometimes coincide with each other (i.e., successive events occurring in the same cell), forming a loop.
To explicitly construct the global earthquake network, it is necessary to superpose the events occurred in a certain period of time. Accordingly, we perform updating of the network configuration at each period to describe evolution of the earthquake network.
Analyzing the statistical property of connectivities of the evolving network thus obtained, we show that it is in fact scale free and of the Barabási-Albert type [16] [17] [18] In Figs. 1and 2 , we present the log-log plots of the connectivity distributions in the cases (a) and (b), respectively. In both cases, the power-law behavior
may be appreciated. This result shows that the earthquake networks are scale free and of the of the Barabási-Albert type [16] [17] [18] . We emphasize that the scale free nature is realized, insensitively to the cell size and the length of updating period. Also regarding the quality of fitting, we wish to note that taking a smaller cell and shorter period for 5 updating tend to make variations in the tail regime narrower, in general.
In conclusion, we have constructed the earthquake networks. Earthquake phenomenon has been viewed as a system of growing random graphs. We have found that the earthquake networks exhibit the scale-free nature of the Barabási-Albert type.
The result presented here can be thought of as a possible origin of the scale invariance in the waiting time distribution and the distance distribution between successive earthquakes discovered in Refs. [7, 8] . 
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